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^ Al^Eflol^ ^-^6\) 2)^ 1^ =7^ °- ^SKr ^1; (b) #7l *fl 1*> 5L^# $H 
Sil- £i*>^ ^711; ( c ) Si* °J^^§H ^-71 *)1 1^> 3.^1 

^A]7lZL, SiC ^ Si#-§- ^ ^ ^ ?\ ±= ^7fl# S#*Kr ^/Ibdl 4^fl£.£] 

Si## ^^H^ SiOjj^M: ^^l7}^r ^Tfll; 3 5L^Rr Hr^7%g-9) 

£ 1 
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^/^ 4^-7flS^ xfl^^- 4^^^ {Method for Making Oxidation 
Protective Double Coating for Carbon/Carbon Composite} 

i^s] ^3 

£ 3^8: 42 *H 9<>fl 5L^€ H^/E^ tfl#0.3. A>Jr^ 

tr ^ iL^^r ^(3^- 



^Itb ^3 

#3 ^s\- ia^## *§^1^ Si JEi^MI ttj-e]- 10/an~2,000^ 7 r *l t}<£tr 

S^^l^ ^}^7> 7>^*V ifl^^l- S^^ofl ^Olcf. 
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^3M^(pack cementation), CVD, ^ e| (Slurry) Xl^f . J£tb sU^^l ^J^S| 

tt #o] 7 ] c^^iL^ 2#°1#3 a^-g- l^sfe 7)#o] 7fl^S|jl 

SL^, «H-^ ^ -H3^H siC, Si0 2 , B 2 0 3 ^ Zr0 2 -f^ ^3.7} 

^ ^l^H^ 7l#-^ 1960^ Jl^-g- 7}iElHjAS. Af-g-Sl ^ 

S^^r SiC ia^lhg- ^flS^V^ ^ 4544412, 4425407, 4976889 

^ 3095316*11 7flAl^ oiuf. g« X| e-|] o j ^ a] *»o) 2^ A1 2 0 3 , Si ^ SiC7> a} 

-g-^^^l o]5^1 pack^ SiO 7l^fl« ^7>A]^ BBl/Bh^ ^-t^JL^Ai Cf-g- 

^ (1)^4 ^-§-# °a^-7l7l ^Joicf. 

Si0(g) + 2C(s) SiC(s) + C0(g) (1) 
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^-ofl ^7}5l7l] *}<*| ^V2}-^3]-i- ^HM^fe 7l#ol nl^-S.*) 2992960, 3374102, 3672936 
^ 4119189 ^ofl 7Ha1s]o^ ojcf. ^-§1 Pl^-Sj 3935034^1 il-Er^] ^7>7> ^7> 

«<t^ -JWip^l 1.5 ^%°)^<L£. ^7>£]^ ^o] dt^sM ^r-t-^^r # 

ZL *H*>JI ^cf. 3^ ^.S.^ tg.^ 0.2-1.5 fl^>JL &t]-. 

CVEP&^^r ^1^-^-^ US 4976899, 4425407^^1, 3^ (1)*HH SiO 7l^« fe^r 
^iLJL*) H 2 , CH 3 SiCl 3 ^ C4H10 7l*im *}-8-«M. [H 2 ]/[CH 3 SiCl 3 ]°4- 
[C 4 Hio]/[CH3SiCl 3 ]^ «1 #6fl ^ ^S^H cfltb ^-g-o] 7flX| £ qo 1 5^. 



S^w]-^^ ^/^ 4^flS6ll <3fl^^Bflo] Si ul ^ ^ 7 >*H 3- 

7l#5.^i ^1^*1 3936574^1 ^1^, 10-35 2i€"g- ^7}^ *>s|--^ 

* ^^4^ J±:n.*]-JI 5U^-. iEtb 4148894ofl^^ ^°r£# 1600°C<>l#o_ 

Si # SiC^l ^^^1^ ^av^s^o. ^Al^JL ojtf. 

>y-7l S» Al^Eflol^, CVD * #Sl^ S^7l^ 1-Sl CJOJ =7^nV ^ 7 ] # <q ofl 

-£ «! ^l^Eflol^s)- CVD, ^ Al^Bfl 01^4 ^ele) 3.^7}^ ^ £0} 7 >x] =i^7l 



19-6 



1020030006385 

4976899-§-<>fl 7flA]£]^ oicf. 

£fl7fl 1,600°CS ^Tfl w>^^l ^>cf. 

fh^/^ ^-^-^JioD A^-Sl^ ffl]-^ 7l^l^| jL-g-ofl tfl^fl 45L*V a>5}-^ 

«V-§-^ol ^ 7fl ^7} -^-^1-711 5] $t}. Zie^ AflBj-B] 

*tiJL^ ^-f 1^%>7ll^(CTE)7> ^ppm^ 7l^7flS.^l 4^fl^r -1~ 

2ppm^£^ ^ CTE# nfl^-ofl <g^^ ^^-Tfl ^o^Tfl ^cf. 4^ 

^sJ-^-g; *^ 0 >Al7l7l ^7.^, 3fl ^ Hf CTE# 7^^, ^/^^ 

^ ^z^-ai «i^^-7ii^ ^foHl a^^i ^ ^-ofl 
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• ^1^^ 4425407, 



1020030006385 %^ <&x}: 2003/5/14 



°fl Si ^ °l-§-*H 27\A °14 V ^ *r SI^L, Si £ilH] tq-e^- lO^m 

~ 2,000^ v\A ^% 4°]?} -S^^ *\}^°\} 91^. 

<16> ^gSj c^a s.^ o. ^ 7 Ht! vfl^ S^^-i- 1600°C ol*>6flAlS. ^ 



<20> ( a ) ^7fl^Hl «Sj Al^Eflol^ ^§ofl *ll 1^> 2^-8: ^3)sRr #7]); 

<21> . (b) #71 *fl l*> 2*g^ $H Si* £1% ^-Tfl; 
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<22> ( c ) 5LS^ Si* l^e^o} #7] *)1 l*> S^f^l ^€ H«H ^-^^l^lJL, SiC 

3? Si#* c+Tjll- 5L^*Hr ^/^ J^t^o) 4^^ y o v 



2&$°\] Sltb ^"71 #31 c chH tg^<g Si#^- #5^1 ^ Si0 2 ^* ^ 

^ *1 ?1 #311- Ci i^Rr #^/Ej;4l l-fl^ ^3.^»^^r SL^^ . 

°^7Hl si» #3*1^ all l*} s^^l aaj^l Si7> #^7>i^- *H Si ^S- 



<25> ifl-g-^- jit)- Aj-^j Ajt^}.^ 4^.4 ^-cf. 

<26> ^ t^oj S ^tiJ-^o) a]-g-7>^-fV Ej-^/E^: .a^jE^ l^-g- ^ZL(Jig) , Jl 



3935034, 0. Paccaud and A. Derre, Chem. Vap. Deposition, no.l, vol.6, p. 33, 2000 
^Hl ^ ^HHHtt aj. 7 ) « 0 >^^- ol-g-^fl SiC 3^-8: 

3^ ^17> 7flA]£lol jliDj, olnfl A>-g-^ ^(Pack)^r SiC : Si : Si0 2 = 60 : 30 : 10 
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Eti/^^-^flS^ SiC 3*8 «M ^^s]7l $)*1H 3»o\)Aj <L^S\^ SiO 7>^7> 
1500*C«1M ^7>*H 1770tH-*l 7># #o] ^ ^^H^H 

1650 "C- 1770 °C^.E<i^ ^*Kr ?A°] y>^-^*|-cf . Etl ^^^Efloj^oil o} 

3^a] S^SH^o} -f^R^l ^c^^-s. AVj^ol ^7H>i4 4Al^> 

rc/^-ior/^-A^ ^zj-*H i^zhi <^ ^a^Hr w>^-zi^> 

£1^1 -3-^*}- ^^o] 7>^*>J1 ( 4^ £ oii ^£|7H1 

-Q-^m ^71 S-^Sfe- H>^^>7fl 

60^1^-325^14=1^ Si ^°1 91k)-. 



AH Si ^-^r* ^/^ 4^RS>H o]^Al7l7l ^tb ol-S^ (Vehicle 
liquid)^-5.^ ^"i: iL^Rr 3£r o>i^ ^ o> ^-gH^o] *\ ^ o) -g-ofloj 
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24^1^1; ^5,2) ^S^lJl, o]ofl afe} ^2: ^2} -4 
-^Hl^ Si ^-Tfl 

<3i> Si 2] f-^af^ Si 51 i^-W. ^#3?- ^Tflfi ^oHl SLi 

€ Si# ^^el^H ^^M. °H ^itfSHI A^-s)^ ^JE^r l,6001C°l*r, H>^-aj*>7fl 

^ 1,400-1 ,600 °C7\ Hf^-^€r>Cf. o}^ 7)^9] 3.^S\-^6\] 1,600°C -H 
£^3* §M &o> nflo. ^^^o]cf. 

<32> SiC# ^ Si S^t- ^^^r ^5H1 2}tb tf^sMH ^ I^BH 

2l«fl ^^H, wf^-^^Tfl^ #7l A>-§-^ ^ 1,400 

-1,600^21 ^SH^ ^s}^ ^0.5. #^V^. 



^ofl 2l«fl tg/^ 4^*1) ^fe ^/^ 4^^^21 #Jfofl SiC#, Si#°l 

£«: ^-f* ^121§>ZL^ AV-g-ofl 3. ^cf. Ej-^/Hj-^ 4^-7fl S7> 1700 °C°1^ 

21 1^1 elS. (furnace) 21 *liH(heater)i4 *ln(jig)S nflofl^ S i<Hl 2lt!r 

€-*H€ ^ SiS^^ ^Hl Si0 2 ^*Rr y>^-3]e>cf. 

Si0 2 ^21 Si7> IBi/hBi 4^^5L» 1*lB]3Hr 43 * i^- 

I^el 4^£r *7l^-fl7lofl^ <4^2] -ffojol ^Tfl ^ jr^ofl 
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£-*}tt <^W4. ^1^> ^7 r ^-l=- ti>-§-^ ^7^1 n> ^Z]- 

*H ^tr £L5» (crack) °1 ^7l7l h].^^^ 400~800°C5- afllHM # 
4. 



#7] 7^ ^^^1^ ^/^ 4^11^ £ 3«fl 5LAl*V ti>Sf ^ 

3fe ^/f^ 4^1)^ -S-^-^oll i4ef £5.^ Si^ f-^ -f-*fl *Mr-5°l 

^€ Sl^r. ^r, Si SS^ofi 4^ 10^-2,000/^1 V\*}9>\ cf^tt 3^*113 alHS- 
7 r J 5^}t}. 

<^A]^ i> 2 ^ ^ 

SiC, Si ^ Si0 2 -§-lMr 6 : 3 : 1$ *)-£2. , -M-^ °l-g-*H ^ 

cf. ^-<a ^i, ji^ g_6\]x\ ^^g^i* m^Ai^i * i77o°c^i^ 4^m^ <g^ei 
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* 4MSL«^1 SiC ojnfl SiC JL^ofl 

^ si] ^cH^ SiO^f eJ-^/e^ 4^11^ ^*fl ^^€4. 



<39> AV 7 ] 1*> :S*g## E+^/E^ ^^(^a^^o) 

AC150 ^ AC200H1 A>-g-^ Sioflo^ ^ 60^]4^ 7}*}^ Si^7> lOg-i; ^ 

# lOOrn^l -g-^# ^wl^rf. a o v 7 ] ^H3H?H #<y*Kn, 4^flS 

<40> Si7> 4^fl^.# 1,400°CS. 7>1*>^ Si« ^^Hs}^ 71^1^5. 1g" 

^.ftj^. ^£3. Tfl^}^ lAjTj; 7}%*}^ SiC ^ Si7> £*>^ € 3.^%% <S 
^^nf 250^/m) (51 2). 



<4i> <^UH] 2> 2# ^ 

<42> ^ 325^14=1^ 3]^^- 7 }^m Si JEitb 3* ^l^Kufe ^7l lofl 

-f-^ *H1 2^- 250/an) . 



<43> <^a]^1 3> 2<S 3Ej^^ ^ 

<44> Si7> S^ofl 1,600°CS. 7-1-^t!: A}9]?s\jL^ ^7} ^X\q] 1 

o)]*\<% ^ ^ 2 cj- i2^o_ ^AjAl^cf (52^ 230^m). 
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<45> <^A]ofl 4> 2^ 3^^^ 

<46> Si7> 1,600°CS. 7}<£& ^J-i- ^l^lsfjl^ #7) ^Al<^l 2 

*^^r M «H 2^ a^-fr ^^^m^ 230jum). 



<47> <^UH] 5> 3^ 

<48> E^/fl^ ^-^-^^.(cH3.5.^>^ AC150 ^ AC200H] ^-g- 60^] 3^1 7}*1^ 

Si^*> 20g-^ <H1^ lOOin^l A <M ^°-3^§- ^Heflol^oll ^ j7 t M--^ 

^5.^1 -g-^Tfl 5Li*>^cf. ££7} #\+ ^ 24*1 # ^kg-o]]^ ^a>}o$ o\] 

<49> si7> 4t^Us# l^oors. 7>^§>^ si* ^^*h 7i^i tfls. f- 

^A]7lJl, ^<H*V ^£3. 7)1^*H 1*1*1: 7>^s:>^ SiC ^ Si7> <S 

<50> nfi cf^- ^7}^ 400°C°1H 6*1# <i^e)^>o^ Si^ $H Si0 2 

Aj^cf (^^^ ^*fl: 500^) . 



<51> <^a)o^1 6 > 3# ^ 

<52> ig-g- 325*11^ ^* Si £-lM: afl^JIfe ^7l ^Al^ 5 6fl 

^ofl 33. ^^A}^tf ^*fl: 500/zm) . 

<53> <^A1<^1 7 > 3^ iEL^S} ^Aj 
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<54> Si7> £1^ 4^^-!- 1,600°C5. 7}<&& ^J-a- ^^Jl^r #7l ^Ajafl 5 

^-^tb 2^ «H 3# 5I^^g: ^^Aj^cf (51^ # 480/an). 



<55> <^UHl s> 3# ifL^f^ ^ 

<56> Si7> ^ofl £1^ 4f^flfit 1,600°CS. 7><g^ ^-i- ^1^^>jl^ ^-71 ^Ajofl 6 

^ ^>6fl 3^ i2*g^§- (ia^f- ^MJ: 480//m). 

<57> <^a]^1 9> 3 i£ JS^S] tgA£ 

<58> 800°C<>1]^ lAl^l ^^5]*>c^ S i# 3H1 Si0 2 ^^?V ^ ^I^tt # 

7 ) ^A}ofl 5<HH2f 2£ *H 3<& 3.^^ ^^1^ ^1 : 500^)(H 

3). 



<59> <^Al<^l 10> 3^ ^ 

<eo> 325*113^ 7V^1^ Si ^ afli^jife. a o v 7 ] -^a] ofl gofl 

M *H1 3^ i2^#-§; ^^Al^cf (^^^ 500^). 

<6i> <^A]<m n> 

<62> Si7> 1 >6 00°CS 7>1*!- ^S)*}^ #7] ^H] 9 

°fl A i^- ^tb *H1 3^ ^^^l^cf 470Mm). 
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<63> <^aH1 12> 3^ ^ 

<64> S>\7} £Ss! 4t^flSt 1,600°C5. 7>^tb ^-8- *)l^}Jl£r ^X|ofl 10 
f^tt 2:3 «H 3^ iS^#,g- ^^Al^cf ^^fl: 465/an). 



<65> <^^^> xvaHl^j 

^^S-d^T-m 700°C°1H ^3H=^# tfl2^HH 8 4%<?1 

£ ^°fl ^^Itt 3.^^o] MM^ 3.*3<LS. S\o] 

*}5. A>-g-ol 7>^*M 11 -§-8-21 ^1 "fl-f ^^*>nf. 



*fliL tfofl 27>x] o]a o vo} =n§f^g. ^^a]^ ^ o^ji, Si ^S.*&«\] 10/fln~2,000/an 

Cf^tl" -3^*11^ ^])ol7> 7>^Cf. at!" 1600°C o^HHlE 7j-^-^H. 

-S- ^^^1 ^*fl ^/^ ^-tJ-^^-^r Ml^S)- JH§°1 7H^d£]^| ^HV^ 
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1] 

(a) 4^fls.^l g» *]«H^ ^°\] *i) i*V ^«8*Kr #3); 

(b) #7} afl l*> is^# 3H1 Sil- Eisfe #31; 

(c) Si^ I^E^SH #71 ^ 1*} S^#ofl ^Al^JI, SiC 
^ Si## ^V^)S. 71^ ^Tjll- S^Vfe E^/tg-^ tflA].^. 4^-=7^H c > 

2] 

^ 1^1 &°h, 

[^T 1 * 3] 
4] 

3" 31 "l^e] 1400- 1600 °C°A 4tJ-^S^ ifl-tls}- 
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5] 

Si0 2 ^ fl* l^e) 400-800 °C<?1 lhii/^4: 4^flS<>| ifl>$Sj- 

6] 



19-18 



1020030006385 




IS. 3] 
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